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ØÊÎËÀ ÑÎÂÐÅÌÅÍÍÎÃÎ ÏÐÎÃÐÀÌÌÈÐÎÂÀÍÈß

Ìàâðèí Ïàâåë Þðüåâè÷

ÐÀÇÁÎÐ ÇÀÄÀ× ÂÒÎÐÎÉ ÂÑÅÐÎÑÑÈÉÑÊÎÉ

ÎËÈÌÏÈÀÄÛ ÏÎ ÈÍÔÎÐÌÀÒÈÊÅ ÇÀÒÎ

ÇÀÄÀ×À A. ÒÀÌÎÆÍß

Èäeò 2163 ãîä. Ìèøó, êîòîðûé ðàáî-
òàåò â îòäåëåíèè òàìîæíè ïðè êîñìîäðîìå
ãîðîäà Íüþ-Ïèòåð, âûçâàë â êàáèíåò øåô.

Êàê îêàçàëîñü, íåäàâíî Ìèíèñòåðñòâî
Íàëîãîâ è Ñáîðîâ âûäåëèëî îòäåëåíèþ îï-
ðåäåëeííóþ ñóììó äåíåã íà óñòàíîâêó íî-
âûõ àïïàðàòîâ äëÿ àâòîìàòè÷åñêîãî äîñìîò-
ðà ãðóçîâ. Åñòåñòâåííî, ñðåäñòâà áûëè âû-
äåëåíû ñ òàêèì ðàñ÷eòîì, ÷òîáû ãðóçû òå-
ïåðü íàõîäèëèñü íà òàìîæíå ðîâíî ñòîëüêî
âðåìåíè, ñêîëüêî òðåáóåòñÿ íåïîñðåäñòâåí-
íî íà èõ äîñìîòð.

Â ðóêàõ øåôà êàêèì-òî îáðàçîì îêà-
çàëèñü ñâåäåíèÿ î íàäâèãàþùåéñÿ ðåâèçèè �
ñïèñîê èç N ãðóçîâ, êîòîðûå áóäóò êîíòðî-
ëèðîâàòüñÿ Ìèíèñòåðñòâîì. Äëÿ êàæäîãî
ãðóçà èçâåñòíû âðåìÿ åãî ïðèáûòèÿ, îòñ÷è-
òûâàåìîå ñ íåêîòîðîãî ìîìåíòà, õðàíèìî-
ãî â áîëüøîì ñåêðåòå, è âðåìÿ, òðåáóåìîå
àïïàðàòó äëÿ îáðàáîòêè ýòîãî ãðóçà. Øåô
äàë Ìèøå çàäàíèå ïî ýòèì äàííûì îïðåäå-
ëèòü, êàêîå ìèíèìàëüíîå êîëè÷åñòâî àïïà-
ðàòîâ íåîáõîäèìî çàêàçàòü íà çàâîäå, ÷òî-
áû âñå ãðóçû Ìèíèñòåðñòâà íà÷èíàëè äîñ-
ìàòðèâàòüñÿ ñðàçó ïîñëå ïðèáûòèÿ. Íåîá-
õîäèìî ó÷åñòü, ÷òî êîíñòðóêöèÿ òåõ àïïà-
ðàòîâ, êîòîðûå áûëî ðåøåíî óñòàíîâèòü, íå
ïîçâîëÿåò îáðàáàòûâàòü äâà ãðóçà îäíîâðå-
ìåííî íà îäíîì àïïàðàòå. Íàïèøèòå ïðî-
ãðàììó, êîòîðàÿ ïîìîæåò Ìèøå ñïðàâèòü-
ñÿ ñ åãî çàäà÷åé.

Ôîðìàò âõîäíûõ äàííûõ

Íà ïåðâîé ñòðîêå âõîäíîãî ôàéëà çà-
äàíî ÷èñëî N (0 ≤ N ≤ 50000). Íà ñëåäóþ-
ùèõ N ñòðîêàõ íàõîäèòñÿ ïî 2 öåëûõ ïîëî-
æèòåëüíûõ ÷èñëà Ti è Li � âðåìÿ ïðèáûòèÿ
ñîîòâåòñòâóþùåãî ãðóçà è âðåìÿ, òðåáóåìîå
äëÿ åãî îáðàáîòêè (1 ≤ Ti ≤ 106, 1 ≤ Li ≤ 106).

Ôîðìàò âõîäíûõ äàííûõ

Â âûõîäíîé ôàéë âûâåäèòå îäíî ÷èñ-
ëî � íàèìåíüøåå êîëè÷åñòâî àïïàðàòîâ, êî-
òîðîå íóæíî óñòàíîâèòü, ÷òîáû íå âûçâàòü
ïîäîçðåíèé ó Ìèíèñòåðñòâà.

Ïðèìåð

Ðåøåíèå

Íåîáõîäèìîå êîëè÷åñòâî àïïàðàòîâ
ðàâíî ìàêñèìàëüíîìó êîëè÷åñòâó ãðóçîâ,
ïðîâåðÿåìûõ îäíîâðåìåííî. Êàê íàéòè ìî-
ìåíò âðåìåíè, â êîòîðûé ïðîâåðÿòñÿ íàè-
áîëüøåå êîëè÷åñòâî ãðóçîâ? Ýòî êîëè÷åñòâî
óñòàíîâèòñÿ ïîñëå òîãî, êàê íà ïðîâåðêó
ïðèäåò îäèí èç ãðóçîâ. Áóäåì ïåðåáèðàòü
òàêèå ìîìåíòû â ïîðÿäêå èõ âîçíèêíîâå-
íèÿ. Ïðè ýòîì ìû ìîæåì áûñòðî ïåðåñ÷è-
òûâàòü êîëè÷åñòâî îáðàáàòûâàåìûõ ãðóçîâ
ïðè ïîìîùè ñòðóêòóðû «êó÷à» (òàêæå íàçû-
âàåòñÿ «ïèðàìèäà», ïîäðîáíåå îá ýòîé ñòðóê-
òóðå ìîæíî ïðî÷èòàòü â [1]), êîòîðàÿ ïî-
çâîëÿåò íàõîäèòü è óäàëÿòü ìèíèìóì N õðà-
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íÿùèõñÿ â íåé ýëåìåíòîâ çà âðåìÿ O (log N).
Ïîìåñòèì âñå ãðóçû, íàõîäÿùèåñÿ íà îá-
ðàáîòêå â äàííûé ìîìåíò â êó÷ó ïî âðåìå-
íè îêîí÷àíèÿ îáðàáîòêè, òåïåðü ïåðåä ïðî-
âåðêîé î÷åðåäíîãî ìîìåíòà ïðèáûòèÿ áó-
äåì óäàëÿòü èç êó÷è ãðóçû, îáðàáîòêà êî-
òîðûõ çàâåðøèòñÿ äî òîãî, êàê ïîñòóïèò
ýòîò ãðóç. Ïîñëå ýòîãî äîáàâèì íîâûé ãðóç
â êó÷ó è ñðàâíèì ñ÷åò÷èê ñ ìàêñèìóìîì.

Ïðîãðàììà

Äëÿ ñîðòèðîâêè ãðóçîâ ïî âðåìåíè
ïðèáûòèÿ èñïîëüçóåì áûñòðóþ ñîðòèðîâ-
êó, ïîäðîáíîå îïèñàíèå êîòîðîé òàêæå
ìîæíî íàéòè â [1]:

procedure sort(ll, rr : integer);
var i, j, m, y : integer;
begin
  m := t[ll + random(rr - ll + 1)];
  i := ll;
  j := rr;
  while i <= j do
  begin
    while t[i] < m do inc(i);
    while t[j] > m do dec(j);
    if i <= j then
    begin
      y := t[i];
      t[i] := t[j];
      t[j] := y;
      y := l[i];
      l[i] := l[j];
      l[j] := y;
      inc(i);
      dec(j);
     end;
   end;
   if i < rr then sort(i, rr);
   if ll < j then sort(ll, j);
end;

Äàëåå ðåàëèçóåì ïðîöåäóðû äîáàâëå-
íèÿ ýëåìåíòà è óäàëåíèÿ ìèíèìóìà äëÿ
êó÷è:

procedure add(x : integer);
var i, y : integer;
begin
  inc(nh);
  heap[nh] := x;
  i := nh;
  while heap[i] < heap[i div 2] do
  begin
    y := heap[i];

    heap[i] := heap[i div 2];
    heap[i div 2] := y;
    i := i div 2;
  end;
end;

procedure extract_min;
var i, y : integer;
begin
  heap[1] := heap[nh];
  dec(nh);
  i := 1;
  while (i * 2 <= nh) do
  begin
    if i*2 = nh then
    begin
      if heap[i] > heap[i*2] then
      begin
        y := heap[i];
        heap[i] := heap[i*2];
        heap[i*2] := y;
      end;
      exit;
    end else
    begin
       if heap[i*2]<heap[i*2+1] then
      begin
        if heap[i] > heap[i*2] then
       begin
         y := heap[i];
         heap[i] := heap[i*2];
         heap[i*2] := y;
         i := i * 2;
        end else exit;
      end else
      begin
       if heap[i] > heap[i*2+1] then
       begin
         y := heap[i];
         heap[i] := heap[i*2+1];
         heap[i*2+1] := y;
         i := i * 2 + 1;
       end else exit;
      end;
    end;
  end;
end;

Òåïåðü ãëàâíàÿ ÷àñòü ïðîãðàììû âûã-
ëÿäèò ñîâñåì ïðîñòî:

Ñîðòèðóåì ãðóçû:

sort(1, n);

Èíèöèàëèçèðóåì êó÷ó:

nh := 0;
h[0] := -1000000000;
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Òåïåðü äëÿ êàæäîãî ãðóçà îò 1 äî n
äåëàåì ñëåäóþùåå:

Óäàëÿåì èç êó÷è âñå ãðóçû, ïðîâåðêà
êîòîðûõ óæå çàêîí÷åíà:

while (nh > 0) and (heap[1] <= t[i])
do extract_min;

Òåïåðü çàíîñèì â êó÷ó íîâûé ãðóç â
êó÷ó:

add(t[i] + l[i]);

È ñðàâíèâàåì ñ÷åò÷èê ñ ìàêñèìóìîì:

if best < nh then best := nh;

ÇÀÄÀ×À B. ÄÎÌÈÍÎØÊÈ

Äàí ïðÿìîóãîëüíèê  N × M. Òðåáóåò-
ñÿ óçíàòü, ìîæíî ëè åãî ðàçáèòü íà äîìè-
íîøêè (ôèãóðû 1 × 2 èëè 2 × 1).

Ôîðìàò âõîäíûõ äàííûõ

Âõîäíîé ôàéë ñîäåðæèò äâà íàòóðàëü-
íûõ ÷èñëà N è M (1 ≤ N, M ≤ 10000).

Ôîðìàò âõîäíûõ äàííûõ

Â âûõîäíîé ôàéë âûâåäèòå «YES»
(áåç êàâû÷åê), åñëè ïðÿìîóãîëüíèê N × M
ìîæíî ðàçáèòü íà äîìèíîøêè, «NO» (áåç
êàâû÷åê) â ïðîòèâíîì ñëó÷àå.

Ïðèìåð

Ðåøåíèå

Çàäà÷à ðåøàåòñÿ ñîâñåì ïðîñòî: åñëè
îäíî èç ÷èñåë ÷åòíî, òî, íàïðàâèâ âñå äî-
ìèíîøêè âäîëü ýòîé ñòîðîíû ïðÿìîóãîëü-
íèêà, ïîëó÷èì èñêîìîå çàìîùåíèå. Åñëè æå
îáà ÷èñëà íå÷åòíûå, òî îáùåå êîëè÷åñòâî
êëåòîê NM òîæå íå÷åòíîå, ñëåäîâàòåëüíî,

åãî íåëüçÿ ïîêðûòü äîìèíîøêàìè èç äâóõ
êëåòîê.

Ïðîãðàììà

read(n, m);
if (n mod 2 = 0) or (m mod 2 = 0) then
  writeln('YES')
else
  writeln('NO');

ÇÀÄÀ×À C. ÌÀÒÐÈÖÀ

Äàí ïðÿìîóãîëüíèê N × M, â êàæäîé
êëåòêå êîòîðîãî ñòîèò öåëîå ÷èñëî. Çàòåì
ñ êàæäîé ñòðîêîé Ïåòÿ äåëàåò ñëåäóþùåå:
ñíà÷àëà íàõîäèò â íåé ìàêñèìóì. Çàòåì
ñòèðàåò âñå ÷èñëà â ýòîé ñòðîêå, ðàâíûå åìó
(â òîì ÷èñëå è åãî ñàìîãî). Â ðåçóëüòàòå
ýòîãî ïîëó÷àåòñÿ íîâàÿ ñòðîêà, êîòîðàÿ çà-
ïèñûâàåòñÿ îáðàòíî â ïðÿìîóãîëüíèê. Ïîñ-
ëå ýòîãî, åñëè â ïîëó÷èâøåéñÿ ñòðîêå ìåíü-
øå ÷åì i ÷èñåë (ãäå i � íîìåð ñòðîêè), òî
ñòðîêà ïîëíîñòüþ çàïîëíÿåòñÿ íóëÿìè, èíà-
÷å íà÷èíàÿ ñ i-îé ïîçèöèè îáðàòíî âûïè-
ñûâàþòñÿ ñòåðòûå ìàêñèìóìû, à âñå îñòàëü-
íîå ñäâèãàåòñÿ âïðàâî.

Íàïðèìåð, åñëè íà ïåðâîì øàãå áûëà
ñòðî÷êà 1 3 2 3, òî ìàêñèìóì â íåé � 3. Îí
ñòèðàåòñÿ. Ïîëó÷àåòñÿ ñòðî÷êà 1 2. Äàëåå
íà÷èíàÿ ñ ïåðâîé ïîçèöèè âñòàâëÿåòñÿ 3 3.
Ïîëó÷àåòñÿ 3 3 1 2. Ïî äàííîìó ïðÿìîó-
ãîëüíèêó òðåáóåòñÿ âûâåñòè ðåçóëüòàò ïðè-
ìåíåíèÿ ê íåìó äàííûõ îïåðàöèé.

Ôîðìàò âõîäíûõ äàííûõ

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñî-
äåðæèò äâà íàòóðàëüíûõ ÷èñëà N è M
(1 ≤ N, M ≤ 100) Äàëåå èäåò N ñòðîê ïî M
öåëûõ ÷èñåë â êàæäîé.  (Âñå ÷èñëà ïî ìî-
äóëþ íå ïðåâîñõîäÿò 106).

Ôîðìàò âõîäíûõ äàííûõ

Â âûõîäíîé ôàéë âûâåäèòå ðåçóëüòàò
ïðèìåíåíèÿ ýòèõ äåéñòâèé.
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Ïðèìåð

Ðåøåíèå

Â ýòîé çàäà÷å íå òðåáóåòñÿ ïðèäóìû-
âàòü ñëîæíûõ àëãîðèòìîâ, íóæíî ïðîñòî àê-
êóðàòíî ñäåëàòü òî, ÷òî íàïèñàíî â óñëîâèè
çàäà÷è.

Ïðîãðàììà

Äëÿ êàæäîé ñòðîêè i äåëàåì ñëåäóþ-
ùåå:

Íàõîäèì ìàêñìóì:

mx := a[i, 1];
for j := 1 to m do
if a[i, j] > mx then mx := a[i, j];

Íàõîäèì êîëè÷åñòâî ýëåìåíòîâ, îñ-
òàâøèõñÿ ïîñëå óäàëåíèÿ ìàêñèìóìîâ:

k := 0;
for j := 1 to m do
if a[i, j] <> mx then inc(k);

Åñëè èõ ìåíüøå i, òî çàïîëíÿåì ñòðîêó
íóëÿìè:

if k < i then
  for j := 1 to m do a[i, j] := 0;

Èíà÷å ñäâèãàåì ýòè ýëåìåíòû ê ëåâî-
ìó êðàþ:

k := 0;
for j := 1 to m do
if a[i, j] <> mx then
begin
 inc(k);
 a[i, k] := a[i, j];
end;

Òåïåðü îñâîáîæäàåì ìåñòî äëÿ âñòàâ-
êè ìàêñèìóìîâ, ñäâèãàÿ íóæíîå ÷èñëî ýëå-
ìåíòîâ ê ïðàâîìó êðàþ:

q1 := k;
q2 := m;
while q1 >= i do
begin
 a[i, q2] := a[i, q1];
 dec(q1);
 dec(q2);
end;

À íà îñâîáîäèâøååñÿ ìåñòî âñòàâëÿ-
åì ìàêñèìóìû:

for j := i to i + m - k - 1 do
a[i, j] := mx;

ÇÀÄÀ×À D. ÅÄÈÍÈÖÛ

Íàéäèòå êâàäðàò ÷èñëà, äåñÿòè÷íàÿ
çàïèñü êîòîðîãî ñîñòîèò èç n åäèíèö.

Ôîðìàò âõîäíûõ äàííûõ

Âõîäíîé ôàéë ñîäåðæèò åäèíñòâåí-
íîå ÷èñëî n (1 ≤  n ≤  105).

Ôîðìàò âõîäíûõ äàííûõ

Âûâåäèòå èñêîìûé êâàäðàò.

Ïðèìåð

Ðåøåíèå

×èñëî, äåñÿòè÷íàÿ çàïèñü êîòîðîãî ñî-
ñòîèò èç n åäèíèö î÷åâèäíî ðàâíî (10n � 1)/ 9,
òîãäà åãî êâàäðàò ðàâåí (10n � 1)2 / 81. Íå-
ñëîæíî óáåäèòüñÿ, ÷òî ÷èñëî (10n � 1)2 èìå-
åò ñëåäóþùóþ ñòðóêòóðó: 99...9800...1 (÷èñ-
ëî äåâÿòîê è íóëåé ðàâíî (n � 1)). Òåïåðü,
çíàÿ ýòî ÷èñëî, ìîæíî âîñïîëüçîâàòüñÿ ñòàí-
äàðòíûì àëãîðèòìîì äåëåíèÿ ÷èñëà «óãîë-
êîì» íà 81 è ïîëó÷èòü èñêîìîå.

Ïðîãðàììà

r := 0;
for i := 1 to 2*n do
begin
  r := r * 10;
  if i < n then r := r + 9 else
  if i = n then r := r + 8 else
  if i = 2*n then r := r +1;
  if i > 1 then
  write(chr(ord('0') + (r div 81)))
  r := r mod 81;
end;

matrix.in matrix.out
3 4
1 3 3 3
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1 2 3 4
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0 0 0 0
1 4 2 3

ones.in ones.out
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Ìàâðèí Ïàâåë Þðüåâè÷,
ñòóäåíò 2 êóðñà ÑÏáÃÓ ÈÒÌÎ.

ÇÀÄÀ×À E. ÑÓÌÌÀ

Äàíî äâà íàòóðàëüíûõ ÷èñëà, íàéäèòå
èõ ñóììó.

Ôîðìàò âõîäíûõ äàííûõ

Âõîäíîé ôàéë ñîäåðæèò äâà íàòóðàëü-
íûõ ÷èñëà a è b (1 ≤ a, b ≤ 10100).

Ôîðìàò âõîäíûõ äàííûõ

Âûâåäèòå â âûõîäíîé ôàéë èñêîìóþ
ñóììó áåç âåäóùèõ íóëåé.

Ïðèìåð

Ðåøåíèå

Ïîñêîëüêó ÷èñëà a è b íå óìåùàþòñÿ
íè â îäèí èç ñòàíäàðòíûõ òèïîâ, ïðèõîäèò-

ñÿ äåéñòâîâàòü ñëîæíåå. Çàïèøåì ýòè ÷èñ-
ëà â ìàññèâû, ïî îäíîé öèôðå â ÿ÷åéêó,
ïîñëå ÷åãî èñïîëüçóåì îáû÷íûé àëãîðèòì
ñëîæåíèÿ ÷èñåë «â ñòîëáèê».

Ïðîãðàììà

Ïðî÷èòàåì äàííûå ÷èñëà â ñòðîêè,
ïîñëå ÷åãî çàïèøåì èõ ïî öèôðàì â ìàññè-
âû (öèôðû çàíîñÿòñÿ â ìàññèâ, íà÷èíàÿ ñ
ïîñëåäíåé):
for i := 1 to length(s) do
a[i] := ord(s[length(s) - i + 1]) - ord('0');
j := 0;

Òåïåðü ñëîæèì ýòè ÷èñëà, çàíîñÿ ðå-
çóëüòàò â ìàññèâ c:
j := 0;
for i := 1 to 101 do
begin
  j := j div 10 + a[i] + b[i];
  c[i] := j mod 10;
end;

Îñòàëîñü âûâåñòè ðåçóëüòàò, ïðîïóñ-
òèâ âåäóùèå íóëè:
j := 101;
while (c[j] = 0) and (j > 1) do
dec(j);
for i := j downto 1 do write(c[i]);

Çàìå÷àíèå: Äëÿ âñåõ çàäà÷ îãðàíè÷å-
íèå ïî âðåìåíè � 2 ñåêóíäû, îãðàíè÷åíèå
ïî ïàìÿòè � 8 ìåãàáàéò.

sum.in sum.out 

361  
239 

600 
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